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Description 

BACKQRQIJND QF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to surgical stapling 
apparatus, and more particularly to a surgical stapler for 
mechanically effecting a plurality of lines of stitching or 
ligating staples in body tissue. 

2. Background of Related Art 

[0002] In some surgical operations it is necessary 
to adjoin two hollow body organs alongside each other, 
generally with their longitudinal axes parallel to each 
other, and to effect a longitudinal cut through the con- 
tacting circumferential walls of the two organs so that 
the two organs constitute a single hollow chamber along 
the length of the cut. Correspondingly, the circumferen- 
tial portions of the two adjoining organs on each lateral 
side of the cut must be sutured by at least one line of 
"stitches" in order to maintain the integrity of the union. 
[0003] Instruments for this purpose can comprise 
two elongated fingers which are respectively insertabte 
into each organ from an open end thereof, the two fin- 
gers thereby having between them the two adjoining 
walls of the organs. Typically, one of the fingers carries 
a disposable cartridge housing a plurality of staples 
arranged in at least two lateral rows while the other fin- 
ger comprises an anvil for curling the staple legs into 
hook form upon their being driven against the anvil. The 
stapling operation is effected by a pusher which travels 
longitudinally along the cartridge carrying finger extend- 
ing into one organ, with the pusher acting upon the sta- 
ples to place rows of staples in body tissue. Immediately 
behind the pusher and laterally positioned between the 
staple rows is a knife which severs the facing adjoining 
walls of the two organs to thereby longitudinally open 
the two organs to each other between the rows of sta- 
ples. 

[0004] One such instrument is disclosed in Bobrov 
et al. (U.S. Patent No. 3,079,606). The instrument dis- 
closed therein comprises an apparatus for simultane- 
ously making a longitudinal incision and applying a row 
of staples on both sides of the incision. A further 
improvement is disclosed in Green (U.S. Patent No. 
3,490,675). 

[0005] A later development disclosed in Green 
(U.S. Patent No. 3,499,591) applies a double row of sta- 
ples on each side of the incision. This is accomplished 
by a cartridge assembly wherein a cam member moves 
within a guide path between two sets of staggered sta- 
ple carrying grooves. Staple drive members located 
within the grooves each have two staple pusher plates, 
and sloping surfaces disposed within the guide path so 
as to be contacted by the longitudinally moving cam and 
be driven along the groove to effect ejection of two sta- 



ples. 

[0006] Other instruments use similar structure to 
mechanically suture and divide organic tubular struc- 
tures such as, for example blood vessels. With these 
5 instruments, the tubular structure to be sutured and/or 
divided is inserted between the jaws of the cartridge, 
the cartridge jaws close and a pair of pushers advance 
and suture the organic structure in two spaced locations 
with a pair of surgical fasteners. Where dividing is 
w desired, a blade comes forward and divides the tubular 
structure at a position intermediate the pair of fasteners. 
Such instruments are shown in U.S. Patent Nos. 
3,740,994 and 3,955,581, the disclosures of which are 
incorporated herein by reference. 
15 [0007] These above-mentioned instruments com- 
prise upper and lower frames or replaceable cartridges 
which must be assembled before use, and disassem- 
bled after use. Such instruments have been used suc- 
cessfully in surgical operations requiring the placement 
20 of gastrointestinal anastomosis, and ligating and divid- 
ing tubular structures but they require the surgeon to 
have direct manual access to the operation site. 
[0008] However, in laparoscopic procedures sur- 
gery is performed through a small incision, and in endo- 
ws scopic procedures surgery is performed through narrow 
endoscopic tubes inserted through small entrance 
wounds in the skin. Up to now there have been no 
instruments for placing lateral staple lines in laparo- 
scopic or endoscopic procedures. Nor has there been 
30 any instrument suitable for placing lateral lines of sta- 
ples and cutting tissue therebetween in laparoscopic or 
endoscopic procedures. 

[0009] Because endoscopic procedures are more 
common than laparoscopic procedures, the present 

35 invention shall be discussed in terms of endoscopic pro- 
cedures and apparatus. However, use herein of terms 
such as "endoscopic", "endoscopically" and "endo- 
scopic portion", among others, should not be construed 
to limit the present invention to a stapling and cutting 

40 apparatus for use only in conjunction with an endo- 
scopic tube. To the contrary, it is believed the present 
invention may find use In any procedure where access 
is limited to a small incision, including but not limited to 
laparoscopic procedures. Also, as used herein the 

45 terms "fasteners" and "staples" shall be treated equiva- 
lent^. Unless otherwise stated, the term "cartridge 
assembly" shall include at least the cartridge itself and 
staples or fasteners and staple drive members disposed 
therein. 

so [0010] Surgical apparatus in accordance with the 
pre-characterising part of claim 1 below is disclosed in 
EP-A-0 216 532. 

3. Objects of the Invention 

55 

[0011] It is one object of the present invention to 
provide a surgical stapling apparatus which can adjoin 
hollow body organs alongside each other, which can be 
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used endoscopically, preferably including cutting appa- 
ratus which sutures and divide tubular structure endo- 
scopically, the apparatus having a replaceable cartridge 
assembly which deactivates after firing, such that any 
knife is prevented from making multiple cutting passes 5 
through the tissue. 

SUMMARY QF THE INVENTION 

[0012] These and further objects and advantages 10 
are achieved by providing a surgical stapling apparatus 
insertable through a small incision or narrow tube for 
driving surgical fasteners into body tissue and cutting 
the body tissue between rows of staples, and as defined 
in claim 1 below. is 
[0013] In accordance with the present invention a 
surgical stapling apparatus is provided for placing one 
or more rows of staples endoscopically, Advanta- 
geously, a stapler apparatus constructed in accordance 
with the invention may further include a knife for making 20 
an incision in body tissue between rows of staples. The 
latter configuration may find particular use in adjoining 
two hollow organs or in removing an organ, such as the 
appendix. 

[0014] In one embodiment of the invention the 25 
frame and endoscopic portion of the instrument are 
reusable with replaceable staple carrying cartridges. 
[0015] In another embodiment of the invention the 
endoscopic portion is formed as a disposable unit 
detachable from a reusable handle portion including the 30 
frame. 

[001 6] In yet a further embodiment of the invention, 
the entire instrument may be constructed as a single- 
use, disposable unit. 

[001 7] In another embodiment of the invention, the 35 
cartridge assembly contains structure for ligating and/or 
dividing tubular structure. 

[0018] In use of the present invention, the endo- 
scopic portion of the apparatus is inserted into the body 
through a small incision or, more likely, through an 40 
endoscopic tube. With the anvil member in the open 
position, body tissue is disposed between the anvil 
member and the tissue engaging surface of the car- 
tridge assembly. The anvil is then closed against the 
cartridge to clamp the body tissue between the anvil 45 
and cartridge. The instrument is fired so that staples 
ejected from the cartridge penetrate through the body 
tissue and are formed closed against the anvil. Where 
appropriate, a knife forms an incision between several 
rows of staples. After the instrument has been fired, the so 
clamping action of the anvil and cartridge assembly is 
released and the endoscopic portion of the instrument 
is withdrawn from the body. 

[0019] The present invention advantageously per- 
mits a surgeon to perform internal stapling and cutting 55 
procedures without full access to the stapling site. Sur- 
prisingly, the stapling and cutting instrument in accord- 
ance with the invention may be inserted through a small 



incision or tube in order to place multiple staple lines 
and make an incision in the stapled tissue between sev- 
eral rows of staples. 

[0020] The ability to perform stapling and cutting 
procedures through a small incision or tube remarkably 
reduces blood loss, tissue trauma and patient recovery 
time, contributing to improved health care practices. 

Fig. 1 to Fig 32B have been cancelled from the 
specification initially filed because they appear also 
in Applicant's earlier EP-A-0 399 701. To facilitate 
comparison between the present patent and the ini- 
tially filed application the surviving Figures of draw- 
ings are not re-numbered. 

[0021] Reference will now be made, by way of 
example, to the accompanying drawings, in which: 

Rg. 33 illustrates a perspective cutaway view of an 
assembled stapler apparatus in accordance with a 
first embodiment of the invention; 
Figs. 34 and 34A illustrate an exploded perspective 
view of the frame and actuating assembly of the 
stapler apparatus; 

Figs. 35 and 35A illustrate an exploded perspective 
view of elements of the tube assembly of the stapler 
apparatus in accordance with the second alterna- 
tive embodiment of the invention; 
Figs. 36 and 37 illustrate side and top views of the 
extension tube; 

Figs. 38-40 illustrate a side view in partial cross 
section, partial top view, and frontal view, respec- 
tively, of the rack rod; 

Figs. 41-43 illustrate top and side views of the sup- 
port structure; 

Figs. 44, 45 and 45A illustrate a top view, a side 
view in cross-section and an end view in cross-sec- 
tion of the collar tube; 

Rgs. 46-49 illustrate top and side cross-sectional 
views of the upper and lower half of the cover tube; 
Rgs. 50-53 illustrate side, bottom and cross-sec- 
tional views of the channel of the stapler apparatus; 
Rgs. 54-56 illustrate top, bottom and side views of 
the anvil; 

Rgs. 57 and 57A illustrate an exploded perspective 
and assembled perspective views of the cartridge 
assembly; 

Rgs. 58-61 illustrate top, side and frontal views of 
the cam bar adapter; 

Rgs. 62-64 illustrate side and top views of the car- 
tridge housing; 

Rgs. 65-67 illustrate top, bottom and side views of 
an anvil member in accordance with an alternate 
embodiment of the present invention for use in ligat- 
ing tubular tissue; 

Rgs. 68-69 illustrate an exploded perspective and 
assembled perspective view of a cartridge assem- 
bly in accordance with an alternate embodiment of 
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the present invention for use in ligating tubular tis- 
sue; 

Figs. 70 and 71 illustrate a side view of clamping 
jaws in accordance with an alternate embodiment 
of the jaw members of the present invention; and 5 
Figs. 72 and 73 illustrate a side view of gripping 
jaws in accordance with an alternate embodiment 
of the jaw member. 

DETAILED DESCRIPTION OF THE PREFERRED « 
EMBODIMENTS 

[0022] The surgical apparatus described herein 
includes a frame and handle portion supporting an 
endoscopic portion, i.e., an extended tube-like portion is 
having a relatively narrow diameter, on the order of 
about 10 millimeters, for insertion into a small opening 
in or tube inserted into the body, such as in the abdom- 
inal cavity. The endoscopic portion defines a longitudi- 
nal axis and has a length appropriate for reaching the zo 
operation site in the interior of the body. The apparatus 
may be used in conjunction with endoscopes (devices 
for visually examining the interior of the body, for exam- 
ple, by means of fiber optics). The endoscopic portion of 
the apparatus is inserted through the small opening or 25 
wound, manipulated to the operation site, and the 
instrument is actuated. The endoscopic portion has a 
fastening and cutting portion including an elongated 
housing which carries a fastening and cutting portion 
including an elongated housing which carries a fasten- 30 
ing and cutting portion to the operation site. The fasten- 
ing and cutting portion includes jaws defined by a staple 
carrying cartridge (typically located at the distal end of 
the housing), an anvil and further includes a knife. Actu- 
ating the operating portion must be accomplished via 35 
intermediate components disposed on or within a nar- 
row longitudinally extending tubular structure. The bulk 
of the primary operating components are housed on or 
within a frame, which is located outside the human (or 
animal) body being operated upon. 40 
[0023] The instrument of the present invention has 
three basic actions or functions. 
[0024] First, the endoscopic portion is introduced 
into the body and positioned with the jaws aligned at the 
stapling site to receive the target tissue. This may 45 
involve rotation of the endoscopic portion relative to the 
body, either by rotating the stapling instrument, as a 
whole, by rotating the endoscopic portion relative to the 
frame as permitted in the preferred embodiments, or a 
combination of both actions. so 
[0025] Second, the instrument has a means for 
securing the target body tissue between the cartridge 
assembly and the anvil. This is accomplished by a 
clamping action. With the target tissue clamped 
between the anvil and the cartridge assembly, a cam- 55 
ming means which surrounds the housing and anvil 
member is employed to close the jaws of the apparatus 
and clamp the tissue between the anvil and the tissue 
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contacting surface of the cartridge. 
[0026] The third action is that of applying the sta- 
ples to the body tissue. A longitudinally extending chan- 
nel is employed to deliver longitudinal motion to pusher 
cam bars and a tissue cutting knife. The cam bars con- 
tact pusher elements which drive the staples through 
the body tissue against the fastener forming or forming 
surface of the anvil. After the instrument has been fired, 
the clamping action of the jaws is released and the 
instrument may be withdrawn from the body. The follow- 
ing details will provide an in-depth understanding of the 
various elements, operations and functions of the 
present invention. 

[0027] An embodiment of the present invention is 
illustrated in Figs. 33-64. In the illustrated embodiment 
the following features are provided. The cartridge 
assembly deactivates upon firing and is disposable and 
detachable from the tube assembly, the anvil assembly 
positively aligns and interfits with the cartridge assem- 
bly, the firing handle is provided with a manual safety 
and the clamp handle and firing handle interlock to pre- 
vent accidental firings. Each of these features is 
described in greater detail below. 
[0028] Referring now to Figs. 33, 34 and 34A, frame 
600 has two parts, a left portion 600L and a right portion 
600R. These portions are optimally fastened together 
by means of ultrasonic welding along the peripheral 
contacting surfaces thereof, although screws, adhe- 
sives or other means of joining the two body parts also 
may be used. The frame 600 is of an overall size and 
shape convenient for being held in the hand. 
[0029] A clamp handle 602 is pivotally mounted 
within the frame 600 for articulated movement between 
an open and a closed position. At a distal end, the 
clamp handle 602 is provided with a fork portion 604 
having a transversely aligned aperture 606 for receiving 
clamp handle-to-tube pins 608. These pins 608 interfit 
in slots 610 in the sidewall of the frame 600 for longitu- 
dinal reciprocal movement therein. Link pin assembly 
612, comprising a pair of links 612a and b intercon- 
nected by pin 614, attaches to clamp handle 602 at 
transverse aperture 616 and to frame 600 wherein pin 
614 fits into and is retained by hole 607 in frame 600. A 
tensioned clamp spring 618 and clamp spring pin 620 
connects clamp handle 602 with pin 614 of link pin 
assembly 612. This spring 618 assists in articulated 
movement of clamp handle 602 between the closed and 
open positions. Projections 603 on vertical sides of 
clamp handle 602 engage the circumferential edge 605 
of frame 600 such that when the clamp handle 602 is 
pivoted down, it is releasably locked into position by the 
engagement of projections 603 and edge 605. 
[0030] Gear handle assembly 622 includes left and 
right braced gear handles, 624L and 624R respectively, 
and connecting left and right gear handle pins, 626L 
and 626R. Left and right braced gear handles 624L and 
624R are mirror images of each other and have a shank 
portion 628 and a web portion 630. Aperture 632 is 
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formed in each web portion 630 having, on one internal 
surface of the aperture, an arcuate rack 634. 
[0031 ] When assembled, shank portions 628 of left 
and right braced gear handles, 624L and 624R, contact 
in abutting relationship along an internal surface thereof 5 
to form a substantially Y-shaped structure with the web 
portions 630 being separated and substantially parallel. 
Firing handle 636 is provided with a slot 638 into which 
shank portions 628 are inserted and held. Transverse 
apertures 640 are formed in frame portions 600L and 10 
600 R to receive gear handle pins 626L and 626R 
respectively. The gear handle assembly is thus pivotal 
within frame 600 about transverse apertures 640. 
[0032] Gear handle assembly 622 further com- 
prises a gear handle link 642 having transverse projec- is 
tions 644 on a distal end thereof. These projections 644 
are adapted to pivot about transverse bores 646 in the 
web 630 of braced gear handles 624 adjacent arcuate 
racks 634. Gear handle link 642 is further provided with 
parallel hooked projections 648 on a proximal end which 20 
projections are adapted to engage bar 650 on the distal 
end of a spring link 652. Transverse projections 654 
mounted on the proximal end of spring link 652 interfit 
with holes 656 formed in the frame portions 600L and 
600R. A firing handle return spring 659 is connected in 25 
tension within frame 600 from projection 658 to spring 
link bar 650 to provide a mechanical advantage to 
return the gear handle assembly to its pref iring position 
after it has been actuated. 

[0033] A substantially S-shaped kicker spring 660 is 30 
mounted within frame 600 and flexes about pin 662. The 
spring 660 is deflected rearwardly by retracting gear 
handle assembly 622 and serves to "kick" the assembly 
back to the original unretracted position. 
[0034] A manual safety 662 is provided to lock the 35 
firing handle 636 in the unf ired position to prevent acci- 
dental retraction of the gear handle assembly 622. 
Safety 662 has transverse projections 664 on a proxi- 
mal end thereof which projections fit into holes 666 in 
frame portions 600L and 600R to permit pivotal motion 40 
of the safety between an engaged position and a disen- 
gaged position. In the engaged position, a groove 668, 
formed in a distal end of safety 662, frictionally interfits 
with a mating structure 670 on the firing handle 636 to 
lock the handle in the extended position. To unlock the 45 
firing handle 636, the safety 662 is simply pivoted down- 
ward out of engagement. 

[0035] Referring to Fig. 34A, there is shown a pin- 
ion spur gear assembly 672 comprising a pinion gear 
674 interfitting with a spur gear 676 resulting in plural so 
driving surfaces. Pinion gear 674 is further provided 
with projections 678 which interfit with holes 680 in 
frame portions 600L and 600 R to facilitate rotational 
motion of the pinion spur gear assembly 672 about the 
transverse axis formed by projections 678. 65 
[0036] The driving surface formed by the pitch of 
pinion gear 674 engages arcuate rack 634 such that 
reciprocal motion of gear handle assembly 622 serves 
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to rotate the pinion spur gear assembly in both clock- 
wise and counterclockwise directions. The driving sur- 
face formed by the pitch of spur gear 676 engages a 
horizontal longitudinal rack 682 formed in the underside 
of rack rod 684 (Figs. 38-40). Rotation of spur gear 676 
translates through the horizontal longitudinal rack 682, 
to longitudinal reciprocal motion of the rack rod 684. 
[0037] Referring now to Fig. 35 there is shown, in 
exploded view, the tube assembly 686 of the stapler 
apparatus in accordance with this second alternative 
embodiment of the present invention. At a proximal end, 
rack rod 684 is longitudinally slidable within frame 600 
atop spur gear 676. Rollers 686, rotatable fixed in frame 
portions 600L and 600R by pins 688 engaged in holes 
690, abut longitudinal shoulders 692 of the rack rod 682 
and serve to prevent the rack rod 682 from disengaging 
from spur gear 676. Further vertical support for the rack 
rod is provided by interlock spring 694 (Fig. 34). Inter- 
lock spring 694 is formed in a substantially inverted T- 
shape and mounted transversely in frame 600 with the 
left and right branches of the T fixed into correspond- 
ing slots 696 of body portions 600L and 600R. The stalk 
of the T arcs forward to slidably engage a proximal end 
of horizontal longitudinal rack 682 and maintain a verti- 
cal force thereon. 

[0038] Further, interlock spring 694 serves to assist 
the unique interlock feature between the gear handle 
assembly 622 and the clamp handle 602. Referring col- 
lectively to Figs. 34 and 35, when clamp handle 602 is 
extended in the open position, the link pin assembly 612 
is pivoted such that a distal end of links 612a and 612b 
abut the upper proximal surface of rack rod 684 proxi- 
mate to projection 698. In this position, the link pin 
assembly 612 abutting projection 698 prevents distal 
longitudinal motion of the rack rod 684. By providing a 
vertical force proximate the underside of projection 698, 
interlock spring 694 prevents the rack rod 684 from piv- 
oting downward to disengage the link pin assembly 612. 
Similarly, when the clamp handle is closed, link pin 
assembly 612 pivots about aperture 607 raising the dis- 
tal ends of links 612a and 612b above projection 698. 
Thus it is apparent that the gear handle assembly 622 
cannot be activated, accidentally or intentionally, when 
the clamp handle 602 is not closed. 
[0039] Turning to Figs. 35 and 38, rack rod 684 is 
provided with a longitudinal cylindrical shaft 700 having 
an axially mounted protruding stem 702 bearing a push 
plug 704. Push plug 704 has a chamfered distal tip and 
is configured and dimensioned to be received between 
the proximal fingers 706 on channel 708 (Fig. 50-53). 
[0040] Channel 708 is an elongated piece having a 
substantially inverted U-shaped cross-section and 
which is slidably mounted for reciprocal longitudinal 
motion. As mentioned above, channel 708 has fingers 
706 at a proximal end thereof to receive stem 702. Dis- 
tal to the fingers 706 is a pair of transverse slots 710 
dimensioned and configured to receive push plug 704. 
At a distal end of channel 708 there is provided fork 712 
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defining a slot 71 4 therebetween. Fork 71 2 has a pair of 
opposed ramping surfaces 716 and 718 respectively, 
the purposes of which will be described in greater detail 
below. Proximal to fork 712 is abutting structure 720 
which structure extends below the lowermost dimension 5 
of fork 712. Biasing spring 722 is positioned on the 
upper surface of channel 708 and may be integrally 
stamped from the channel structure. This spring 722 
imparts a downward force on the channel 708 to help 
maintain its horizontal configuration and to assist in w 
engagement and disengagement of the channel 708 
with cam bar adapter 846. 

[0041 ] A clamp tube 724 is provided to interconnect 
the clamp handle 602 and an extension tube 726. Refer- 
ring to Figs. 35 and 35A, clamp tube 724 has a longitu- is 
dinal bore 728 communicating with a chamber 730. 
Transverse aperture 732 is formed in a proximal end of 
the clamp tube 724 and pivotally connects the fork por- 
tion 604 of clamping handle 602 by means of pins 608. 
Push plug 704 of rack rod 684 passes into the proximal 20 
end of chamber 730 and out of the distal end of bore 
728 such that fingers 706 and slots 710 of channel 708 
engage push plug 704 distal to the clamp tube 724. 
[0042] A flange 734 is formed circumferential ly 
around the periphery of clamp tube 724 and is dimen- 25 
sioned to slidably fit within the area defined by the walls 
of the tubular portion 736 of frame portions 600L and 
600 R. Distal to flange 734 of clamp tube 724, a cylindri- 
cal section 738 is formed with a locking flange 740 on a 
distal end thereof. An outer gas seal 742 is positioned 30 
around cylindrical section 738 and adhered to the distal 
vertical face of flange 734. An inner gas seal 744 is 
positioned distal to outer gas seal 742 in sealing contact 
with shaft 700 of rack rod 684 and adhered to the distal 
vertical face of locking flange 740. Both inner and outer 35 
gas seals are fabricated of a resilient substantially gas 
impermeable foam material such as. for example, a 
closed cell polyethylene foam like Volara, by Voltek. 
Other materials of construction are encompassed by 
the present invention and are within the knowledge of 40 
one skilled in the art. 

[0043] Outer seal 742 is maintained in sealing rela- 
tion with respect to frame 600 by dimensioning the cir- 
cumference of the outer seal 742 with the inner 
circumference of the tubular portion 736 of frame 600. 45 
In this configuration, clamping tube 724 may move 
reciprocally longitudinally when driven by the clamp 
handle 602 while maintaining a substantially sealing 
relationship between the outer circumference of cylin- 
drical section 738, the inner circumference of outer seal so 
742, the outer circumference of the outer seal 742 and 
the inner circumference of the tubular portion 736 of 
frame 600. Similarly, inner gas seal 744 maintains a 
substantially sealing relationship between the outer cir- 
cumference of shaft 700, inner circumference of inner ss 
seal 744, the distal vertical surface of locking flange 740 
and the proximate vertical surface of inner seal 744. 
[0044] Referring now to Figs. 35-37 and specifically 
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to Figs. 36 and 37 there is shown extension tube 726 
preferably formed as a single tubular structure so as to 
provide support to the instrument. A pair of transverse 
slots 746 are formed in a proximal end of extension tube 
726 at a point such that when the extension tube 726 is 
positioned over cylindrical section 738 of clamp tube 
724, transverse slots 746 are positioned in the area 
between the flange 734 and the locking flange 740. In 
this position, the proximal end of the extension tube up 
to the transverse slot is crimped effectively locking the 
extension tube 726 onto the clamp tube 724 while allow- 
ing it to freely rotate. An elongated longitudinal aperture 
725 is formed in the upper surface of extension tube 726 
at a point near the proximal end thereof. A pair of 
smaller apertures 727 are provided radially apart from 
aperture 725 to provide access thereto. 
[0045] At the distal end of extension tube 726 there 
is provided a pair of projections 748 which slope out- 
ward from the distal end. These projections 748 engage 
and interlock with slots 750 formed in the internal proxi- 
mal surface of collar tube 752 (see Figs. 44, 45 and 
45A). At its distal end, collar tube 752 is formed with a 
cross-section having one set of opposed substantially 
parallel walls 754 and a top arcuate camming surface 
756. The arcuate camming surface is described in 
greater detail below. One side of collar tube 752 is pro- 
vided with a longitudinal slot 753 for receiving cartridge 
releasing structure. 

[0046] Figs. 46-49 show the upper and lower cover 
tube structure which surrounds extension tube 726. 
Upper cover tube half 758 is substantially semi-circular 
in cross-section having a circumferential flange portion 
760 on a proximal end thereof. Set in from the proximal 
end is a projection 762. Extending from the internal sur- 
face is a projecting boss structure 763 which interfits 
within longitudinal aperture 725 in extension tube 726. 
This aperture is dimensioned to allow for unrestricted 
longitudinal motion of extension tube 726. 
[0047] Lower cover tube half 764 is substantially a 
mirror image of upper cover tube 758 without the boss 
structure 763 and includes a flange portion 766 on a 
proximal end and projection 768 set in from the end. 
The distal ends of both halts are chamfered. 
[0048] Upper and lower cover tube halts 758 and 
764 are joined together, preferably by means of adhe- 
sives or ultrasonic welding. Other joining methods are 
also envisaged and are within the skill of those in the 
art. When joined, the complete circumferential flange 
made up of upper and lower portions, 760 and 766 
respectively, fit into a circumferential groove 770 formed 
in the inner surface of the tubular portion 736 of frame 
600. Once in position within groove 770, the cover tube 
is free to rotate about the longitudinal axis relative to the 
frame 600. The cover tube, however, cannot move lon- 
gitudinally relative to the body 600. 
[0049] Referring again to Fig. 35, rotation knob 772 
is dimensioned to slide over the cover tube structure as 
shown and interlock with projections 762 and 768 at a 
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point distal to the tubular portion 736 of frame 600. The 
rotation knob 772 is in the form of an abbreviated frusto- 
conical structure having a bore 774 therethrough 
dimensioned to receive the cover tube structure. At a 
proximal end thereof, knurling 776 may be provided to 5 
facilitate rotation. Because of the interlocking structure 
of the tubes, rotation of the rotation knob 772 effects 
rotation of the tube assembly. 
[0050] A further element of the tube assembly is 
support 778 (Figs. 41-43). Support 778 has a central 10 
channel portion 780 dimensioned to slidably receive 
channel 708 for longitudinal reciprocal motion therein. A 
mounting portion 782 is formed at a proximal end and is 
provided with attaching slots 784 which are fixed to pro- 
jecting boss structure 763 of the upper cover tube half 15 
758. Access to the boss structure 763 to effect secure 
attachment of support 778 is provided through aper- 
tures 727 of the extension tube 726. This configuration 
allows the support 778 to rotate freely with the cover 
tube while maintaining a fixed longitudinal position with 20 
respect to extension tube 726. 
[0051 ] At the distal end of support 778 there is pro- 
vided a mounting and release structure as will be 
described below. Semi-circular portion 786 is tapered at 
788 to attach to channel portion 780. Camming sur- 
faces 790 are formed in the distal end of semi-circular 
portion 780. A transverse slot 792 is formed proximal to 
camming surfaces 790 for receiving projections 794 of 
anvil 796. A transverse crimp 798 is made in the upper 
surface of semi-circular portion 780 to form a transverse 
strap for receiving and pivotally holding leaf spring 814 
of anvil 796. 

[0052] Biasing spring 800 is also formed in the 
upper surface of semi-circular portion 780 and extends 
inwardly to maintain the channel 708 in the longitudinal 
horizontal plane as it passes through support 778. 
[0053] An L-shaped slot 802 is formed in the side 
wall of semi-circular portion 780 as shown in Fig. 43. 
This slot 802 forms release catch 804, comprising a rec- 
tangular engaging structure 806 having a ramped for- 
ward end 808 and a flexible attaching arm 810 which 
allows engaging structure 806 to be biased inwardly. 
Release button 812 is positioned on engaging structure 
806 and assists in biasing the flexible attaching arm 810 
a predetermined distance inward of the semi-circular 
portion 780. When assembled, semi-circular portion 
780 slidably fits within collar tube 752 with release but- 
ton 812 being accessible through longitudinal slot 753. 
[0054] Referring to Figs. 54-56, anvil 796 is an elon- 
gated piece which is pivotally mounted in relation to 
support 778 by means of leaf spring 814. At its distal 
end, anvil 796 has an anvil plate 816 with a tissue con- 
tacting surface 818 having staple forming depressions 
820 (See Fig. 54). At its proximal end, anvil 796 is pro- 
vided with an upper camming surface 822 and locking 
surface 823 which surfaces are engagable with corre- 
sponding top arcuate camming surface 756. Transverse 
projections 794 are formed at the proximal end of anvil 



796 and provide a pivot point about which the anvil 796 
may be rotated between an open and closed position by 
the interaction of camming surface 822, locking surface 
823 and top arcuate camming surface 756 of collar tube 
752. The radius of curvature of the top arcuate camming 
surface 756 is shorter than the radius of curvature of 
camming surface 822 and preferably equal to the radius 
of curvature of locking surface 823. This configuration 
prevents flexing of the camming surface 756 of collar 
tube 752 and lateral movement of the anvil as it is being 
cammed closed. 

[0055] Leaf spring 814 is fixed in slot 824 at the 
proximal end of anvil 796. The angular orientation of the 
leaf spring 814 is such that, upon insertion of the anvil 
796 into the semi-circular portion 786 of support 778, 
leaf spring 814 passes through the strap formed by 
transverse crimp 798 and maintains anvil 796 oriented 
in the open position with projections 794 disposed in 
transverse slots 792 in the support 778. 
[0056] Anvil plate 81 6 also has a longitudinal center 
groove 824 to permit passage of a knife 826. Anvil 796 
provides one of the jaws of the instrument for clamping 
and securing the body tissue to be fastened. Preferably, 
anvil 796 is provided with one or more tissue stops 828 
to help prevent over-insertion of tissue into the jaws. In 
a particularly advantageous embodiment shown in Figs. 
55-56 the anvil is provided with four tissue stops, two of 
which are disposed on the outer vertical surface of anvil 
plate 816 with the remaining two internally transversely 
positioned. This unique configuration allows for more 
accurate longitudinal alignment of the jaws and pre- 
vents twisting of the anvil upon closure. Anvil 796 is fur- 
ther provided with parallel aligning surfaces 830 
positioned below camming surface 822. These aligning 
surfaces are dimensioned to fit within projections 834 
on cartridge housing 832 upon closure of the anvil 796. 
The engagement of the aligning surfaces 822 and the 
corresponding projections 834 of cartridge housing 832 
serves to more accurately and securely align anvil 796 
and cartridge housing 832 upon closure. Further visual 
confirmation of alignment is facilitated by a pair of paral- 
lel longitudinal indentations 837 formed in the distal end 
of anvil 796. These indentations 837 allow the surgeon 
to view the closed structure of the anvil 796 and car- 
tridge assembly 836 to confirm accurate longitudinal 
alignment thereof. 

[0057] Further, as shown in Fig."56, the horizontal 
plane formed by tissue contacting surface 818 inter- 
sects the horizontal plane formed by the camming por- 
tion of the proximal end of anvil 796 at an obtuse angle 
"a". This angular orientation pre-cambers the anvil 796 
and balances the closure force applied by the anvil 796 
to the captured tissue. 

[0058] As discussed above, a wide variety of sta- 
ples and fasteners are contemplated for use with the 
present apparatus. In a preferred embodiment for use 
with titanium fasteners, it has been found that forming of 
the fasteners in the staple forming depressions 820 is 



30 



35 



40 



45 



50 



13 



EP0 484 677 B2 



14 



facilitated by applying a hard, relatively smooth surface 
on the staple forming portion of the anvil 796. The pre- 
ferred method of application of this surface is by electro- 
less plating, with the surface being formed of a metallic 
alloy such as, for example, nickel, gold, silver, titanium 
nitride or chromium. Where nickel is used, the applied 
surface is preferably in the range of 100^ - 2000n in 
thickness with an optimum thickness of between 200n - 
500ji. Ranges for other alloys may vary depending upon 
their inherent characteristics. 
[0059] Where nickel is to be applied, the preferred 
method is an electroless plating method including the 
steps of: eletrocfeaning the anvil in a cyanide-containing 
cleaner, reversing polarity at predetermined intervals, 
preferably about every 10-15 seconds, at a current of 
about 536 Am* 2 (50 amps/ft 2 ); rinsing thoroughly; rins- 
ing in a solution containing a strong acid, preferably 
20% HCL, dipping several times; immersing the anvil in 
a NiCL strike tank for plating, preferably for two to four 
minutes at a current of about 536 Am* 2 (50 amps/ft 2 ); 
rinsing; and immersing the anvil in an electroless Ni 
bath, preferably Enthone 418 or 431 , for a time sufficient 
to achieve the desired plating thickness. For example, at 
a deposition rate of 12 ^m/hr (.0005 in/hr), a time of 
between 30 to 40 minutes would be required to achieve 
a thickness of about 300^ ± 50\i. Other coating proce- 
dures are also contemplated including vapor deposition, 
etc. and are encompassed by the present invention. 
[0060] Turning now to Figs. 57-64, there is shown a 
unique replaceable cartridge assembly 836 in accord- 
ance with the present invention. The cartridge assembly 
836 includes: a cartridge housing 832; a cartridge 838 
having a plurality of pushers 840 and staples 842 dis- 
posed in longitudinal arrangement therein; and a plural- 
ity of cam bars 844 removably disposed in a cam bar 
adapter 846 and a knife 826 mounted in the cam bar 
adapter 846. 

[0061] Referring specifically to Figs. 62-64, the 
proximal end of cartridge housing 832 comprises a sub- 
stantially elongate channel of semi-circular cross-sec- 
tion having a forward and rearward portion 856 and 858 
respectively. A transverse locking slot 848 is formed in 
rearward portion 858 and serves to engage and retain 
engaging structure 806 of support 778. Upon insertion 
into collar tube 752, the ramped forward end 808 of 
engaging structure 806 is biased inward by the rear- 
ward portion 858 of cartridge housing 832 until the 
engaging structure 806 is totally within and retained by 
locking slot 848. 

[0062] Rearward projection 850 is formed in the 
base of cartridge housing 832. The function of this pro- 
jection 850 will be described in greater detail below. For- 
ward of the projection 850 is a bore 852 which receives 
shear pin 854 formed on cam bar adapter 846. A pair of 
crimps 862 is provided in opposing sidewalls of the rear- 
ward portion of the proximal end of the cartridge hous- 
ing. These crimps 862 provide a friction fit with cam bar 
adapter 846. 



[0063] The forward portion 856 of the proximal end 
of cartridge housing 832 has projections 834 which, 
upon closure of the cartridge assembly 836 and anvil 
796, contact and align on anvil aligning surfaces 830 as 
5 described above. A transverse slot 860 is positioned 
rearward of projections 834 as shown in Figs 62 and 64. 
This slot serves to receive and retain projections 794 of 
anvil 796 upon closure of the anvil upon the cartridge 
assembly 836. 

10 [0064] The distal end of the cartridge housing 832 
comprises a channel structure of substantially rectan- 
gular cross-section. This distal end constitutes the car- 
tridge receiving portion and is dimensioned to receive 
cartridge 838 therein. Bores 864 and projection 866 

75 serve to engage pins and bores respective in the car- 
tridge 838 so as to align and retain the cartridge 838 
within the cartridge receiving portion of the cartridge 
housing 832. 

[0065] Referring to Fig. 64, the cartridge receiving 

20 portion in the distal end of cartridge housing 832 and 
the proximal end of cartridge housing 832 are joined at 
an obtuse angle 0 defined by the intersection of the hor- 
izontal planes of both the proximal and distal ends of the 
cartridge housing 832. This angular orientation serves 

25 to pre-camber the cartridge assembly and facilitates 
accurate closure and alignment of the jaw elements as 
well as more secure retention of subject tissue. 
[0066] The cartridge 838 is substantially the same 
as the cartridge 137 described above and includes lon- 

30 gitudinal groove structure 868 for receiving and guiding 
knife 826 and a plurality of pushers 840 abutting staples 
842. The staples 842 are advantageously arranged in 
six longitudinal rows with three rows positioned on 
either side of groove structure 868. 

35 [0067] Two pairs of longitudinal slots 870 formed in 
the cartridge housing are adapted to receive a pair of 
double cam bars 844 therein. Each pair of cam bars 
serving to drive three corresponding longitudinal rows of 
staples. Further, the two pairs of longitudinal slots 870 

40 extend to the end of cartridge 838 as shown in Figs. 57 
and 57A. 

[0068] Cam bars 844 are provided with a cam sur- 
face 872 in an upper distal end thereof and an over- 
hanging ledge 874 with vertical surface 876 in a lower 

45 distal end. This overhanging ledge 874 is dimensioned 
to extend into the longitudinal slots 870 to a point 
wherein the vertical surface 876 of the -overhanging 
ledge 874 drops down and abuts the forward edge 878 
of the cartridge retaining portion of the cartridge hous- 

so ing when the cam bars 844 move to their distal fired 
position. At their proximal end. cam bars 844 are pro- 
vided with hook structure 880 for releasably engaging 
cam bar adapter 846. 

[0069] Referring now to Figs. 58-61 there is shown 
55 multiple views of the unique cam bar adapter 846 in 
accordance with one embodiment of the present inven- 
tion. The cam bar adapter 846 comprises a forward sec- 
tion 882 and a rearward section 884. The forward 
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section 882 is substantially rectangular in shape and 
has a central longitudinal groove 886 formed therein 
and dimensioned to receive the longitudinal groove 
structure 868 therein when the cam bar adapter is 
urged to its forwardmost position. Flanges 888 and 5 
shelves 890 serve to removably retain the proximal end 
of cam bars 844. 

[0070] The rearward section 884 is rectangular in 
shape with projections 892 formed in the proximal end 
thereof. The rearward section is dimensioned to be 10 
receivable within slot 714 of fork 712 in channel 708. 
The projections 892 are dimensioned to engage ramp- 
ing surface 716 to allow the fork 712 to ride up and over 
the projections 892 when the fork 712 is moved in the 
distal direction. is 
[0071] Vertical bore 894 and longitudinal groove 
896 are formed in the rearward section 884 and serve to 
retain and hold shank 898 of knife 826. Shear pin 854 is 
integrally formed with cam bar adapter 845 on a bottom 
surface thereof and, in the prefiring position, is aligned 20 
with and receivable into bore 852. Also, in this prefiring 
position, the rearward section 884 of the cam bar 
adapter 846 is disposed over rearward projection 850 to 
effectively shield engagement of abutting structure 720 
with projection 850. 25 
[0072] Figs. 65-69 illustrate an embodiment of the 
cartridge assembly and anvil member of the present 
invention which permits tubular structures within the 
body to be ligated and/or divided. Both the cartridge 
assembly and the anvil member of this embodiment are 30 
clamped and actuated by substantially the same frame 
and tubular structure as that described above with 
respect to the second alternative embodiment and 
share substantially the same structure as the cartridge 
and anvil members shown in other embodiments herein 35 
(see Figs. 12-14, 54-56 and 57) with the exception of 
structure located on the distal ends of both the anvil 
member and the cartridge assembly. 
[0073] Referring to Figs. 65-67, anvil 900 is an elon- 
gated piece which is pivotally mounted in relation to 40 
support 778 by means of leaf spring 902. This leaf 
spring 902 is f ixed in slot 903 at the proximal end of anvil 
900 and, when assembled, is retained in the strap 
formed by transverse crimp 798 in support 778. At its 
proximal end. anvil 900 is provided with an upper cam- 45 
ming surface 904 and a locking surface 906 which sur- 
faces are engagable with corresponding top arcuate 
camming surface 756 of collar tube 752. Transverse 
projections 908 are formed at the proximal end of anvil 
900 and provide a pivot point about which the anvil 900 so 
may be rotated between an open and closed position by 
the interaction of camming surface 904, locking surface 
906 and top arcuate camming surface 756 of collar tube 
752. As in embodiments previously described, the 
radius of curvature of the top arcuate camming surface 55 
756 of collar tube 752 is shorter than the radius of cur- 
vature of camming surface 904 and equal to the radius 
of curvature of locking surface 906. 



[0074] Anvil 900 also has tissue stops 908 to pre- 
vent overinsertion of tissue into the instrument. Anvil 
900 has parallel aligning surfaces 912 positioned below 
camming surface 904. These aligning surfaces are 
dimensioned to fit within projections 834 on cartridge 
housing 832 upon closure of anvil 900. 
[0075] At its distal end, anvil 900 has an anvil plate 
914 with an abbreviated tissue contacting surface 916 
having staple forming depressions 918 and an arcuate 
tissue capturing portion 920. This tissue capturing por- 
tion is advantageously designed in a blunted hook con- 
figuration as shown in Fig. 67 in order to assist in the 
capture and proximation of tubular tissue such as, for 
example, blood vessels, ducts, etc. without unneces- 
sary damage to surrounding tissue. In a particularly pre- 
ferred embodiment, this arcuate tissue capturing 
portion is provided with longitudinal tapered surfaces 
922. These surfaces fit within mating surfaces 924 in the 
cartridge assembly 910 and serve to provide the sur- 
geon with a better field of view of the tissue ligation site. 
Upon closure, surfaces 922 and 924 also give visual 
confirmation of correct longitudinal alignment. Where 
captured tissue is to be ligated and divided, a knife 826 
is provided and travels in longitudinal groove 928 
formed in the anvil plate 914. 
[0076] Figs. 68 and 69 illustrate a cartridge assem- 
bly 910 in accordance with an embodiment of the 
present invention for use in grasping, ligating and/or 
dividing tubular tissue. The cartridge assembly 910 is 
substantially similar to the other cartridge assemblies 
described above and includes: a cartridge housing 832; 
a cartridge 928 having a plurality of pushers 840 and 
staples 842 disposed in longitudinal arrangement 
therein; a plurality of cam bars 844 removably disposed 
in a cam bar adapter 846 and, where dividing is to be 
effected, a knife 826 mounted to the cam bar adapter 
846. 

[0077] The proximal end of cartridge assembly 910 
is substantially the same as that described above with 
respect to cartridge assembly 836 and is engagable 
with support 778 in substantially the same manner. Sim- 
ilarly, the distal end of cartridge assembly 910 utilizes 
the same channel structure of substantially rectangular 
cross-section. 

[0078] Cartridge 928 differs somewhat from previ- 
ous embodiments and includes a plurality of pushers 
840 abutting staples 842 arranged in relatively abbrevi- 
ated longitudinal rows in a tissue receiving surface 926 
of cartridge 928. Where a knife 826 is to be used to 
divide captured, ligated tissue, longitudinal groove 
structure 930 is provided for receiving and guiding knife 
826. In a preferred embodiment, the staples 842 are 
arranged in six longitudinal rows with three rows posi- 
tioned on either side of groove structure 930. Bores 932 
are provided in the upper surface of cartridge 928 to 
receive the innermost tissue stops 908. 
[0079] For typical tubular structure such as blood 
vessels and ducts, the tissue receiving surface 926 is 
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abbreviated and utilizes fewer staples 842 than previ- 
ously discussed embodiments. Preferably, the tissue 
receiving surface 926 is dimensioned to provide suffi- 
cient staples to ligate the intended tubular tissue without 
excess staples being ejected at the site of the tissue 
ligation. 

[0080] Two pairs of longitudinal slots 934 formed in 
cartridge 928 are adapted to receive a pair of double 
cam bars 844 therein. In this embodiment, each pair of 
cam bars serves to drive three corresponding longitudi- 
nal rows of staples. 

[0081] The distal end of cartridge 928 has an anvil 
mating surface 924 formed therein to receive arcuate 
tissue capturing portion 920 of anvil 900 when the car- 
tridge assembly and anvil are closed. This mating sur- 
face comprises an arcuate ramp 936, corresponding in 
shape to the arcuate tissue capturing portion 920 of the 
anvil 900, and tapered vertical side walls 938, corre- 
sponding to tapered surfaces 922 of anvil 900. These 
surfaces, 920, 936, 938 and 922 engage upon closure 
to accurately and positively capture tubular structure for 
ligating and/or dividing. The operation of cam bars 844 
and knife 826 is substantially the same as that 
described above with respect to Figs. 57-64. 
[0082] Further alternative embodiments are con- 
templated in which all or part of the instrument would be 
disposable. Where the entire instrument constitutes a 
single use, disposable instrument, the endoscopic por- 
tion preferably would be integral with the frame and as 
much of the instrument as possible would be con- 
structed of plastic. In other contemplated embodiments 
the cartridge, knife and possibly the anvil might be dis- 
posable, alone or as a unit. It is also contemplated, for 
example, that a replaceable cartridge assembly could 
be provided which includes the knife and possibly the 
cam bars. 

[0083] It is also preferred in all embodiments to 
include a sealing member within the housing in order to 
effect an internal seal within the housing. Of course, 
such a sealing member, not here illustrated, must permit 
longitudinal movement of the damping and firing ele- 
ments. 

[0084] Suitable materials for use in constructing the 
instrument in accordance with the invention include 
stainless steel, titanium, aluminum and plastic. Where 
disposability of all or part of the instrument is desired, 
plastic is the material of choice for economic reasons. 
Plastic is also preferred, where possible, in order to min- 
imize the overall weight of the instrument. Of course, 
certain parts, such as the anvil, have performance 
requirements which dictate the material used. In the 
case of the anvil, the need for high strength and accu- 
rately shaped depressions to deform the staples typi- 
cally requires use of a metal, such as stainless steel. 
Similarly, the knife requires a fine cutting edge and typi- 
cally is also made from stainless steel. The staples used 
with the present invention may be non-absorbable plas- 
tic or metal or an absorbable synthetic material, such as 



a copolymer of polygtycolic acid. Of course, the forego- 
ing identification of materials is exemplary only, and 
numerous variations, substitutions and changes in 
material will occur to those of ordinary skill in the art. 

5 

OPERATION QF THE INSTRUMENT 

[0085] In use, the endoscopic portion of the instru- 
ment is inserted into the body, preferably through an 

10 endoscopic tube. It is further preferred that the endo- 
scopic tube apparatus be capable of maintaining a 
sealed pneumoperitoneum, with the internal sealing 
member of the housing further maintaining this seal 
despite introduction of the instrument in accordance 

15 with the invention into the endoscopic tube. As a practi- 
cal matter, the jaws of the instrument are closed for 
insertion into the endoscopic tube, either by pinching 
the anvil and cartridge prior to insertion or by closing the 
clamping mechanism prior to insertion. 

20 [0086] After insertion into the endoscopic tube, the 
endoscopic portion may be rotated in order to appropri- 
ately orient the instrument at the stapling site. Rotation 
of the endoscopic portion relative to the body may be 
attained by rotating the instrument, as a whole, by rotat- 
es ing the endoscopic portion relative to the frame using a 
finger wheel or a sleeve, or rotation knob 772 (see Fig. 
33), or any combination thereof. 
[0087] Referring to Figs. 33-35, in use, the endo- 
scopic portion of the second alternate embodiment of 

30 the invention is inserted into the patient, preferably 
through an endoscopic tube which can safely and effec- 
tively maintain a sealed relationship with the endo- 
scopic portion of the instrument. As in the previously 
discussed embodiments, the jaws of the instrument are 

35 closed for insertion into the endoscopic tube, either by 
pinching the anvil 796 and cartridge assembly 836 
together prior to insertion or by closing the clamping 
mechanism prior to insertion. 
[0088] Once inserted into the body cavity, the anvil 

40 796 and cartridge assembly 836 are returned to their 
first open position (see Fig. 33). By manipulating rota- 
tion knob 772 and the instrument, the jaws are oriented 
to capture the object tissue. Tissue stops 828 in anvil 
796 serve to prevent overinsertion of the tissue within 

45 the jaws. Once the surgeon is satisfied with the place- 
ment of the tissue within the jaws, clamp handle 602 is 
pivoted downward until it locks in place within frame 
600. This pivotal motion forces clamp tube 724, exten- 
sion tube 726, and collar tube 752 to move longitudi- 

so nally distal from frame 600. This distal longitudinal 
movement causes top arcuate camming surface 756 to 
cam on camming surface 822 forcing anvil 796 to pivot 
such that: projections 794 move into transverse slot 
860; aligning surfaces 830 fit within projections 834; and 

55 tissue stops 828 interfit with cartridge assembly 836. 
Similarly, the pivotal motion of the clamp handle 602 
serves to rotate and disengage the link pin assembly 
612 from projection 698 on rack rod 684, freeing the 
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rack rod for actuation by the gear handle assembly 622. 
[0089] When the surgeon is ready to emplace the 
staples and cut tissue, manual safety 662 is disengaged 
from firing handle 636 and the firing handle is retracted 
to proximate the frame 600. This retraction causes arcu- 
ate rack 734 to impart counterclockwise rotation on pin- 
ion spur gear assembly 672. The counterclockwise 
motion of the pinion spur gear assembly 672 is trans- 
lated to distal longitudinal motion by horizontal rack 682. 
Shaft 700, attached to the proximal end of channel 708 
is driven distally causing camming surface 716 of forks 
712 to ride up and over projection 892 of the cam bar 
adapter 845 and drive the cam bar adapter in a distal 
direction. Shear pin 854 is severed and the cam bars 
844 and knife 826 are driven longitudinally through car- 
tridge 838 to sequentially drive and form staples 842 
and cut tissue. 

[0090] At the distal extreme of the longitudinal 
stroke, the overhanging ledges 874 of cam bars 844 
drop over edge 878 of cartridge housing 832 thus abut- 
ting vertical surface 876 with edge 878. 
[0091 ] After firing, the firing handle 636 is released 
and returns to its original position with the help of kicker 
spring 660 and firing handle return spring 659. The 
return motion of gear handle assembly 622 causes 
arcuate rack 634 to impart a clockwise rotational motion 
to the pinion spur gear assembly 672. This clockwise 
rotational motion is translated to proximal longitudinal 
motion of shaft 700 by the horizontal rack 682 of rack 
rod 684. Cam bars 844 are pulled out of cam bar 
adapter 846 and remain in position in the longitudinal 
slots 870 of the cartridge 838. The cam bar adapter, 
with knife 826 attached, moves proximally within car- 
tridge housing 832 until the outer edges of cam bar 
adapter 846 impinge on crimps 862. At that point, forks 
712 of channel 708 are clear of biasing spring 800 in 
support 778. 

[0092] The cam bar adapter 846 is held in place by 
crimps 862 while camming surface 718 of fork 712 
causes the fork to ride up and disengage with projection 
892 of the cam bar adapter. Channel 708 continues to 
move in the proximal direction until abutting structure 
720 is positioned proximally to rearward projection 850 
formed in the floor of cartridge housing 832. At this 
point, the entire cartridge assembly 836 is deactivated. 
[0093] In the event that the surgeon should acci- 
dentally attempt to again retract the firing handle 636 
without replacing the deactivated cartridge with a new 
urrf ired cartridge, the resulting distal longitudinal motion 
of the channel 708 moves abutting structure 720 into 
contact with rearward projection 850 effectively prevent- 
ing further movement of forks 712 toward cam bar 
adapter 846. 

[0094] After firing, clamp handle 602 is raised with 
the assistance of clamp spring 618 which action retracts 
clamp tube 724, extension tube 726 and collar tube 752. 
This retraction causes leaf spring 814 to move anvil 796 
out of engagement of transverse slot 860 and pivot anvil 



796 upward. Similarly, raising of clamp handle 602 
causes link pin assembly 612 to reengage projection 
698 on rack rod 684. In this engaged position, the rack 
rod 684 is prevented from moving in the distal longitudi- 

5 nal direction in response to an attempted retraction of 
the gear handle assembly 622. 
[0095] In order to replace the cartridge assembly, 
the instrument is withdrawn from the patient. Release 
button 812 is depressed, biasing engaging structure 

10 806 out of transverse locking slot 848. The cartridge 
assembly is released and may be removed by pulling it 
distally out of collar tube 752. 
[0096] To reinsert a new cartridge assembly, the 
proximal end of the cartridge assembly is inserted into 

15 collar tube 752 until engaging structure 806 locks into 
transverse locking slot 848. The instrument is now 
ready for reinsertion and continued use. 
[0097] Operation of the instrument with the ligating 
and dividing cartridge and anvil assembly shown in 

20 Figs. 65-69 is substantially similar to that described 
above. Tubular tissue to be ligated and/or divided is cap- 
tured within the anvil 900 and the cartridge assembly 
910 such that the tissue is transversely oriented distal to 
tissue stops 908 and proximal from arcuate tissue cap- 

25 turing portion 920 of anvil 900. The cartridge assembly 
910 and anvil 900 are approximated, effectively inter- 
locking surfaces 920, 936, 938 and 922. The staples 
840 are fired, ligating the tissue and, where desired, 
knife 826 divides the ligated tissue. Opening, removal 

30 and replacement of the deactivated cartridge are 
effected in substantially the same way as described 
above with respect to the second alternative embodi- 
ment. 

[0098] Referring to Figs. 70-73, it is contemplated 
35 that the anvil/cartridge assembly of the present inven- 
tion could be replaced with other interacting jaw mem- 
bers such as, for example, a pair of gripping jaw 
members, 940 and 942 respectively, for holding and dis- 
secting tissue as well as clamping jaw members, 944 
40 and 946 respectively, for clamping off tissue or portions 
thereof. These interacting jaw members may include 
serrated portions 948 to improve gripping/holding ability. 
Alternatively, the interacting jaw members may be pro- 
vided with tissue contacting surfaces 950 and 952 
45 respectively, which prevent or minimize trauma to held 
or clamped tissue. 

[0099] These interacting jaw members would be 
mounted in substantially the same way as the anvil/car- 
tridge assembly described herein with the exception 
so that staples and/or knives need not be driven to join 
and/or divide tissue. 

[0100] It will be understood that various modifica- 
tions can be made to the various embodiments of the 
present invention herein disclosed. 
55 [01 01 ] For example, various sizes of the instrument 
are contemplated, as welt as various types of construc- 
tion materials. Also, various modifications may be made 
in the configuration of the parts, within the scope of the 
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claims. 
Claims 

1. Surgical apparatus for driving surgical fasteners s 
into body tissue comprising: 

a) a frame (600); 

b) a distal portion (758) defining a longitudinal 
axis and extending distally from said frame, 10 
said distal portion including: 

i) an elongated support (778) having a dis- 
tal member accommodating a replaceable 
cartridge assembly (836), the replaceable 15 
cartridge assembly including a plurality of 
surgical fasteners (842) slidably mounted 
therein, and having a tissue engaging sur- 
face; 

ii) an elongate anvil member (796) having 20 
a fastener forming surface (818) and one 
end pivotally retained in said elongated 
support such that an anvil member is mov- 
able between an open position and a 
closed position wherein the fastener form- 25 
ing surface is in close co-operative align- 
ment with the tissue engaging surface of 
the cartridge assembly; 

iii) means (602) for moving the anvil mem- 
ber between the open position and the 30 
closed position; 

iv) means (636) with a stroke for ejecting 2. 
the surgical fasteners from the cartridge 
assembly, whereby the fasteners engage 

the fastener forming surface; and 35 

v) means (850) for disabling the apparatus 3. 
after a single actuation of the ejecting 
means (636); 

the apparatus being characterised in that: 

40 

the anvil member is aligned length- 
wise with the longitudinal axis and said 
one end is the proximal end of the 
anvil member; in that the apparatus is 
suitable for endoscopy or laparoscopy 45 
and in that the distal portion is an 
endoscopic portion; 
in that: 

gas sealing means (742) atmospheri- 
cally isolate the endoscopic portion so 
and the frame; 4. 
and in that: 

the means for moving anvil member 
between the open position and the 
closed position comprises: 55 

5. 

a) on the anvil member (796) a 
camming surface (822) trans- 



versely arcuate with a defined 
radius of curvature; and 
b) a collar tube (752) disposed 
around at least a portion of the 
elongated support, said collar 
tube having a distal camming sur- 
face (756) with a defined trans- 
verse radius of curvature and 
further being movable between a 
first position in which the distal 
camming surface is located proxi- 
mally to the proximal end of the 
arcuate camming surface (822), 
and a second position in which the 
distal camming surface is located 
distally to the proximal end of the 
arcuate camming surface, the dis- 
tal camming surface co-operating 
with the arcuate camming surface 
such that when the collar tube 
(752) is moved from the first posi- 
tion to the second position, the 
arcuate camming surface is urged 
to the closed position, and 
wherein the distal camming sur- 
face (756) on the collar tube (752) 
has a radius of curvature which is 
shorter than the radius of curva- 
ture of the arcuate camming sur- 
face (822). 

Apparatus as claimed in claim 1 , further comprising 
means (772) for rotating the endoscopic portion 
around the longitudinal axis. 

Apparatus of claim 1 or 2, wherein said means for 
moving the collar tube between the first position 
and the second position further comprise: 

a) an extension tube (726) extending longitudi- 
nally to the frame and having proximal and dis- 
tal ends; 

b) means (602, 724) for longitudinally moving 
the extension tube relative to the frame; and 

c) means (748) for transmitting longitudinal 
movement from the distal end of the extension 
tube to the collar tube such that the collar tube 
is movable between the first position and the 
second position. 

Apparatus as claimed in any one of the preceding 
claims and including a fastener forming surface of 
titanium nitride or of a metal alloy selected from 
nickel, gold, silver and chromium. 

Apparatus as claimed in any one of the preceding 
claims, wherein the anvil member (796) is pivotally 
mounted within the elongated support (778) by 
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means of a leaf spring (814). 

6. Apparatus as claimed in claim 5. wherein the anvil 
member is interchangeably mounted within the 
elongated support. s 

7. Apparatus as claimed in any one of the preceding 
claims, further comprising interlock means (61 2) for 
preventing actuation when the apparatus is not in a 
closed position. w 

8. Apparatus as claimed in any one of the preceding 
claims, and further comprising manual safety 
means (662) for blocking retraction of said ejecting 
means (636). is 

9. Apparatus as claimed in any one of the preceding 
claims, wherein the replaceable cartridge assembly 
comprises: 

20 

a cartridge housing (832); 
a cartridge holding a plurality of surgical fasten- 
ers (842) slidably disposed therein in abutment 
with corresponding pushers, the cartridge 
defining a plurality of longitudinal slots (934) 25 
accessing the pushers; a cam bar adapter 
(846) removably mounting a plurality of cam 
bars (844), the cam bars adapted for longitudi- 
nal movement through the longitudinal slots to 
engage the pushers and eject the staples. 30 

10. Apparatus as claimed in claim 9, further comprising 
a knife (826), and means for disabling the knife after 
a single distal pass through the cartridge. 

35 

1 1 . Apparatus as claimed in claim 9 or 10, wherein the 
plurality of cam bars are adapted for a single distal 
pass through the longitudinal slots, in that the cam 
bars are detached from the cam bar adapter after a 
single distal pass through the longitudinal slots and 40 
are retained therein to disable the cartridge assem- 
bly. 

12. Apparatus as claimed in claim 1 1 as dependent on 
claim 1 0 and further wherein the knife is mounted to 45 
the cam bar adapter and adapted for longitudinal 
motion through the cartridge. 

13. Apparatus as claimed in claim 12 wherein said 
means for disabling the knife comprises disengage- so 
ment means for disengaging a channel (708) of the 
ejecting means (636) from the cam bar adapter 
after a single distal pass of the knife through the 
cartridge. 

55 

14. Apparatus as claimed in claim 13, further compris- 
ing abutment means for preventing re-engagement 
of the channel and the cam bar adapter after disen- 



gagement thereof. 

15. Apparatus as claimed in any one of the preceding 
claims, and provided with at least one tissue stop 
(828) to facilitate alignment of the apparatus and 
prevent over insertion of the tissue therein. 

16. Apparatus as claimed in any one of the preceding 
claims, and arranged with a pistol grip at its proxi- 
mal end. 

PatentansprGche 

1. Chirurgisches Instrument zum Eintreiben von chir- 
urgischen Verbindem in KOrpergewebe, umfas- 
send: 

a) einen Rahmen (600); 

b) einen distalen Teil (758), der eine LSngs- 
achse definiert und sieh von dem besagten 
Rahmen aus in distaler Richtung erstreckt, 
wobei der besagte distale Teil einschlieBt: 

i) eine langgestreckte Halterung (778) mit 
einem distalen Element, welches eine aus- 
tauschbare Magazineinheit (836) beher- 
bergt, wobei die austauschbare 
Magazineinheit eine Mehrzahl von ver- 
schiebbar darin angebrachten chirurgi- 
schen Verbindern (842) enthait und eine 
Gewebeeingriffsfldche aufweist; 

ii) ein langgestrecktes Gegenlagerelement 
(796), das eine Verbinderumformfldche 
(818) und ein schwenkbar in der besagten 
langgestreckten Halterung festgehaltenes 
Ende aufweist, so dass ein Gegenlager- 
element zwischen einer offenen Stellung 
und einer geschlossenen Stellung beweg- 
lich ist, wobei die Verbinderumformfiache 
in enger zusammenwirkender Ausrichtung 
mit der Gewebeeingriffsfldche der Maga- 
zineinheit stent; 

Hi) eine Einrichtung (602) zum Bewegen 
des Gegenlagerelements zwischen der 
offenen Stellung und der geschlossenen 
Stellung; 

iv) eine AusstoBeinrichtung (636) zum 
AusstoBen der chirurgischen Verbinder 
aus der Magazineinheit, wodurch die Verb- 
inder mit der Verbinderumformfiache in 
Eingrtff treten; und 

v) eine Einrichtung (850) zum Inaktivieren 
des Instruments nach einer einmaligen 
Betatigung der AusstoBeinrichtung (636); 
wobei das Instrument dadurch gekenn- 
zeichnet ist, dass: 

das Gegenlagerelement der Lange 
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nach mit der LAngsachse ausgerichtet 
ist und das besagte eine Ende das 
proximate Ende des Gegenlagerele- 3. 
merits ist; dass das Instrument fur 
eine Endoskopie oder Laparoskopie 5 
geeignet ist, und dass der distale Tell 
ein Endoskopteil ist; 
und weiter gekennzeichnet durch: 
eine Gas-Abdichteinrichtung (742), 
urn den Endoskopteil und den Rah- 10 
men atmospharisch voneinander zu 
isolieren und dass die Einrichtung 
zum Bewegen des Endoskopteils zwi- 
schen der offenen Stellung und der 
geschlossenen Stellung umfasst: 15 

a) auf dem Gegenlagerelement 
(796) eine Nockenoberflache 
(822), die in Querrichtung mit 

einem definierten KrQmmungsra- 20 4. 
dius gekrOmmt ist; und 

b) ein Bundrohr (752), das urn 
mindestens einen Teil der langge- 
streckten Halterung herum ange- 
ordnet ist, wobei das besagte 25 
Bundrohr eine distale Nocken- 5. 
oberflache (756) mit einem defi- 
nierten KrOmmungsradius in 
Querrichtung aufweist und weiter 
zwischen einer ersten Stellung, in 30 
der die distale Nockenoberflache 
proximal vom proximalen Ende 6. 
der gekrOmmten Nockenoberfla- 
che (822) angeordnet ist, und 

einer zweiten Stellung, in der die 35 
distale Nockenoberflache distal 
vom proximalen Ende der 7. 
gekrummten Nockenoberflache 
angeordnet ist, beweglich ist, 
.wobei die distale Nockenoberfia- 40 
che derart mit der gekrummten 
Nockenoberflache zusammen- 
wirkt, dass die gekrummte Nok- 
kenoberflache in die 8. 
geschlossene Stellung gedruckt 45 
wird, wenn das Bundrohr (752) 
aus der ersten Stellung in die 
zweite Stellung bewegt wird; und 
wobei die distale Nockenoberfla- 
che (756) auf dem Bundrohr (752) so 9. 
einen KrOmmungsradius aufweist, 
der Weiner als der KrOmmungsra- 
dius der gekrOmmten Nocken- 
oberflache (822) ist. 

55 

Instrument nach Anspruch 1, dadurch gekenn- 
zeichnet, dass es weiter eine Einrichtung (772) zum 
Drehen des Endoskopteils urn die Ldngsachse 



umfasst. 

Instrument nach Anspruch 1 oder 2, wobei die 
besagte Einrichtung zum Bewegen des Bundrohrs 
zwischen der ersten Stellung und der zweiten Stel- 
lung weiter umfasst: 

a) ein Veriangerungsrohr (726), das sich in 
Langsrichtung zum Rahmen erstreckt und ein 
proximales und distales Ende aufweist; 

b) eine Einrichtung (602, 724), urn das Verian- 
gerungsrohr in Bezug zum Rahmen in Langs- 
richtung zu bewegen; und 

c) eine Einrichtung (748) zum Ubertragen einer 
Langsbewegung vom distalen Ende des Ver- 
langerungsrohrs auf das Bundrohr, so dass 
das Bundrohr zwischen der ersten Stellung 
und der zweiten Stellung bewegbar ist. 

Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass es eine 
Verbinderumformfiache aus Trtannitrid oder aus 
einer urrter Nickel, Gold, Silber und Chrom ausge- 
wahlten Metal J-Legierung enthait. 

Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass das 
Gegenlagerelement (796) mittels einer Blattfeder 
(814) innerhalb der langgestrecklen Halterung 
(778) schwenkbar angebracht ist. 

Instrument nach Anspruch 5, dadurch gekenn- 
zeichnet, dass das Gegenlagerelement innerhalb 
der langgestreckten Halterung austauschbar ange- 
bracht ist. 

Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass es wei- 
ter eine Verriegelungseinrichtung (612) umfasst, 
urn eine Betatigung zu verhindern, wenn sich das 
Instrument nicht in einer geschlossenen Stellung 
befindet. 

Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass es wei- 
ter eine manuelle Sicherungseinrichtung (662) 
umfasst, urn ein ZurQckziehen der besagten Aus- 
stoReinrichtung (636) zu blockieren. 

Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass die aus- 
tauschbare Magazineinhert umfasst: 

ein Magazingehduse (832); 
ein Magazin, das eine Mehrzahl von verschieb- 
bar darin angeordneten chirurgischen Verbin- 
dern (852) im Anschlag mit entsprechenden 
Schiebern enthait. wobei das Magazin eine 
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Mehrzahl von Langsschlitzen (934) begrenzt, 
die einen Zugang zu den Schiebern bilden; 
einen Nockenstangenadapter (846), der eine 
Mehrzahl von Nockenstangen (844) entnehm- 
bar halt, wobei die Nockenstangen fur eine 5 
Lflngsbewegung durch die L&ngsschlitze 
angepasst sind, um mit den Schiebern in Ein- 
griff zu treten und die Klammern auszusto&en. 

10. Instrument nach Anspruch 9, dadurch gekenn- 10 
zeichnet, dass es weiter ein Messer (826) umfasst, 
sowie eine Einrichtung, um das Messer nach einem 
einzigen distalen Hindurchtritt durch das Magazin 

zu inaktivieren. 

15 

11. Instrument nach Anspruch 9 oder 10, dadurch 
gekennzeichnet, dass die Mehrzahl von Nocken- 
stangen for einen einzigen distalen Hindurchtritt 
durch die Langsschlitze geeignet sind, dass die 
Nockenstangen nach einem einzigen distalen Hin- 20 
durchtritt durch die Langsschlitze vom Nockenstan- 
genadapter gelOst und darin festgehalten werden, 

um die Magazineinheit zu inaktivieren. 

12. Instrument nach Anspruch 11, rOckbezogen auf 25 
Anspruch 10, dadurch gekennzeichnet, dass weiter 
das Messer am Nockenstangenadapter angebracht 
und fQr eine Ungsbewegung durch das Magazin 
geeignet ist. 

30 

13. Instrument nach Anspruch 12, dadurch gekenn- 
zeichnet, dass die Einrichtung zum Inaktivieren des 
Messers eine Ausruckeinrichtung zum Ausrucken 
einer Rinne (708) der AusstoBeinrichtung (636) aus 
dem Nockenstangenadapter nach einem einzigen 35 
distalen Hindurchtritt des Messers durch das 
Magazin umfasst. 

14. Instrument nach Anspruch 13, weiter umfassend 
eine Anschlageinrichtung, um einen erneuten Ein- 40 
griff der Rinne und des Nockenstangenadapters 
nach ihrem Ausrucken zu verhindern. 

15. Instrument nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass es mit 45 
mindestens einem Gewebeanschlag (828) verse- 
hen ist, um ein Ausrichten des Instruments zu 
erleichtern und ein zu weites EinfQhren des Gewe- 
bes in dieses zu verhindern. 

50 

16. Instrument nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet, dass es mit 
einem Pistolengriff ah seinem proximalen Ende 
ausgestattet ist. 

55 

Revendications 

1 . Appareil chirugical pour chasser des attaches chi- 



rurgicales dans du tissu corporel comprenant : 

a) un chassis (600) ; 

b) une portion distale (758) dSfinissant un axe 
longitudinal et s'6tendant distalement depuis 
ledit chassis, ladite portion distale inciuant; 

i) un support oblong (778) comportarrt un 
6l6ment distal logeant un ensemble de 
cartouche ^changeable (836), I'ensemble 
de cartouche ^changeable inciuant une 
plurality d'attaches chirurgicales (842) ins- 
tates de fagon coulissante dans celui-ci 
et comportant une surface de mise an 
prise avec le tissu; 

ii) un 6l6ment d'enclume oblong (796) 
comportant une surface tonnant les atta- 
ches (818) et une extr6mit6 retenue de 
fagon pivotante dans ledit support oblong, 
de fagon qu'un 6l6ment d'enclume soit 
d6plagable entre une position ouverte et 
une position ferm6e, ou la surface fbrmant 
les attaches est an un alignemerrt de coo- 
peration 6troite avec la surface de mise an 
prise avec le tissu de I'ensemble de car- 
touche; 

iii) un moyen (602) pourd6placer I'6l6ment 
d'enclume entre la position ouverte et la 
position fermSe; 

iv) un moyen (636) avec une course pour 
gjecter les attaches chirurgicales de 
I'ensemble de cartouche, par quoi les atta- 
ches sont mises an prise avec la surface 
formant les attaches; et 

v) un moyen (850) pour mettre hors ser- 
vice I'appareil aprfcs un seul actionnement 
du moyen dejection (636); 

I'appareil 6tant caract6ris<§ an ce que: 

I'6l6ment d'enclume est aligns dans le 
sens de la longueur avec I'axe longitu- 
dinal, et ladite extrGmite pr6cit6e est 
I'extr6mit6 proximate de I'6l6ment 
d'enclume; en ce que I'appareil COn- 
vient pour I'endoscopie ou la laparos- 
copie et en ce que la portion distale 
est une portion endoscopique; 
en ce que: 

un moyen Gtanche aux gaz (742) pour 
isoier atmosph6riquement la portion 
endoscopique et le chassis; 
eten ceque: 

le moyen pour d6placer P6l6ment 
d'enclume entre la position ouverte et 
la position fermSe comprend: 

a) sur I'6l6ment d'enclume (796) 
une surface de came (822) trans- 
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versalement arquSe avec un 
rayon de courbure d6fini; et 
b) un tube de collier (752) dispose 
autour d'au moins une portion du 
Support oblong, ledit tube de col- 
lier ayant une surface de came 
distale (756) avec un rayon de 
courbure transversal d&ini et 
6tant d6p!agable en outre entre 
une premi&re position dans 
laquelle la surface de came dis- 
tale est situ6e proximalement k 
I'extr6mite proximaie de la surface 
de came arqu6e (822), et une 
deuxfeme position dans laquelle 
la surface de came distale est 
situSe distalement k I'extr6mit6 
proximaie de la surface de came 
arqu6e, la surface de came dis- 
tale coopSrant avec la surface de 
came arqu6e de fagon que lors- 
que le tube de collier (752) est 
d6plac§ de la premiere position a 
la deuxigme position, la, surface 
de came arqu§e est sollicit6e vers 
la position f erm6e, et ou la surface 
de came distale (756) sur le tube 
de collier (752) a un rayon de 
courbure qui est plus court que le 
rayon de courbure de la surface 
de came arqu6e (822). 

2. Appareil selon la revendication 1, comprenant en 
outre un moyen (772) pour faire tourner la portion 
endoscopique autour de I'axe longitudinal. 

3. Appareil selon la revendication 1 ou 2, ou lesdits 
moyens pour d6placer le tube de collier entre la 
premiere position et la deuxi&me position compren- 
nent en outre : 

a) un tube d'extension (726) s'6tendant longitu- 
dinalement au chassis et comportant des 
extr6mit6s proximaie et distale; 

b) un moyen (602, 724) pour d6placer longitu- 
dinalement le tube d'extension relativement au 
chassis; et " ~~ 

c) un moyen (748) pour transmettre un mouve- 
ment longitudinal de I'extr6mit6 distale du tube 
d'extension au tube de collier de fagon que le 
tube de collier sort d6plagable entre la premiere 
position et la deuxteme position. 

4. Appareil selon Tune des revendications pr6c£den- 
tes et incluant une surface formant les attaches en 
nrtrure de titane ou en un alliage m6tallique choisi 
parmi le nickel, Tor, I'argent et le chrome. 



5. Appareil selon Tune des revendications pr6c6den- 
tes, dans lequel I*6l6ment d'enclume (796) est ins- 
talls de fegon pivotante dans le support oblong 
(778) au moyen d'un ressort k lames (814). 

5 

6. Appareil selon la revendication 5, dans lequel T6I6- 
ment d'enclume est mont6 de fagon interchangea- 
ble dans le support oblong. 

10 7. Appareil selon Tune des revendications pr6c6den- 
tes, comprenant en outre un moyen d'interver- 
rouillage (612) pour emp§cher un actionnement 
lorsque Pappareil n'est pas dans une position fer- 
m6e. 

75 

8. Appareil selon Tune des revendications pr6c£den- 
tes, et comprenant en outre un moyen de surety 
manuel (662) pour bloquer le retrait dudit moyen 
dejection (636). 

20 

9. Appareil selon Tune des revendications pr6c6den- 
tes, dans lequel I'ensemble de cartouche 6chan- 
geable comprend: 

25 un bottier de cartouche (832); 

une cartouche tenant une plurality d'attaches 
chirurgicales (842) dispos6es de fagon coulis- 
sarrte dans celle-ci en but£e avec des pous- 
soirs correspondants, la cartouche d§finissant 

30 plusieurs fentes iongitudinales (934) permet- 

tant I'acc^s des poussoirs; un adaptateur (846) 
des barres de came sur lequel sont montees 
amoviblement une plurality de barres de came 
(844), les barres de came 6tant congues pour 

35 un mouvement longitudinal k travers les fentes 

Iongitudinales pour une mise en prise avec les 
poussoirs et pour rejection des agrafes. 

10. Appareil selon la revendication 9, comprenant en 
40 outre un couteau (826), et un moyen pour d6sacti- 

ver le couteau apr&s une seuie passe distale k tra- 
vers la cartouche. 

11. Appareil selon Tune des revendications 9 ou 10, 
45 dans lequel la plurality des barres de came est con- 

gue pour une seule passe distale k travers les fen- 
tes Iongitudinales, en ce que les barres de came 
sont d£tach£es de I'adaptateur des barres de came 
apr&s une seule passe distale k travers les fentes 
so Iongitudinales et sont retenues dans ceiles-ci pour 
dSsactiver I'ensemble de cartouche. 

12. Appareil selon la revendication 11 tel que depen- 
dant de la revendication 10, et dans lequel le cou- 

55 teau est montt en outre sur I'adaptateur des barres 
de came et est congu pour un mouvement longitu- 
dinal k travers la cartouche. 
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13. Appareii selon la revendication 12, dans lequel iedrt 
moyen pour d6sactiver le couteau comprend un 
moyen de d§gagement pour mettre hors prise un 
canal (708) du moyen dejection (636) de I'adapta- 
teur des barres de came apr&s une seute passe 5 
distale du couteau & travers la cartouche. 

14. Appareii selon la revendication 13, comprenant en 
outre un moyen de butee pour emp&cher une 
remise en prise du canal et de I'adaptateur des bar- 10 
res de came aprfes la mise hors prise de ceux-ci. 

15. Appareii selon Tune des revendications pr6c6den- 
tes, et 6quip6 d'au moins un arr§t de tissu (828) 
pour faciliter I'alignement de I'appareil et pour is 
empfecher une insertion excessive du tissu dans 
celui-ci. 

16. Appareii selon Tune des revendications pr6c6den- 
tes, et 6quip6 d'une poign6e pistolet & son extr6- 20 
mit6 proximale. 
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